The heterodimeric primase of the hyperthermophilic archaeon Sulfolobus solfataricus possesses DNA and RNA primase, polymerase and 3'-terminal nucleotidyl transferase activities.
A eukaryotic-type primase was identified in the crenarchaeon Sulfolobus solfataricus. The two-subunit DNA-dependent primase, termed PriSL, was purified following co-expression of the subunits in Escherichia coli and its activity was characterised. PriSL was capable of utilising both ribonucleotides and deoxyribonucleotides for primer synthesis in the presence of natural, or synthetic, single-stranded DNA. A broad distribution of products was detected, ranging from dinucleotides to DNA molecules in excess of 7 kb and RNA up to 1 kb in length. However, PriSL had a significantly higher affinity for ribonucleotides than for deoxyribonucleotides. Using site-directed mutagenesis, two aspartate residues crucial for nucleic acid synthesis and residues important for the binding of free nucleotides were identified. In addition to the primase and polymerase activities, we reveal that the primase possesses a template-independent 3'-terminal nucleotidyl transferase activity.